PDZ-domain containing-2 (PDZD2) is a novel factor that affects the growth and differentiation of human fetal pancreatic progenitor cells.
Early-trimester human fetal pancreas is a promising potential source of pancreatic progenitor cells. However, the ethical controversy associated with the source of these cells, and technical difficulties associated with their differentiation into insulin-producing cells have limited both their availability and utility. This study aimed to characterize a population of pancreatic progenitor cells (PPCs) isolated from human fetus and describe the effects of a novel factor, PDZ-domain containing-2 (PDZD2), and its secreted form (sPDZD2), on PPC proliferation and differentiation. In particular, we examined and characterized the expression of several stem cell (nestin, ABCG2, c-kit), growth and differentiation markers (GLP-1R, c-met, erbB1), and PDZD2 in PPCs by RT-PCR, Western blot, and immunocytochemistry. We also examined the effects of sPDZD2 on PPC proliferation and differentiation by examining BrdU incorporation, MTT, cell number, and real-time PCR as well as ELISA. PPCs were isolated, cultured and characterized from human fetal pancreas. PDZD2 and sPDZD2 were detected at high levels in both human fetal pancreas and in PPCs. sPDZD2 acted as a potent mitogen on PPCs, and inhibited the differentiation of PPC-derived islet-like cell-clusters (ICCs), evidenced by the downregulation of Isl-1, Pdx-1, and insulin mRNA levels. sPDZD2 treatment also reduced levels of C-peptide in ICCs. These results show that a novel pancreatic developmental factor, PDZD2, is sufficient to promote the proliferation of human fetal PPCs while limiting differentiation of ICCs into islet/endocrine cells. Findings from this study will contribute to the development of improved methods for islet transplantation therapy in the treatment of diabetes.